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Description 

ACTIVE SAFETY CIRCUIT WITH LOADS 
PROTECTED BY SOLID STATE RELAYS 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] The present invention concerns electronic safety devices 
with loads protected by solid state relays, such as field- 
effect transistor (FET) type switches controlled by micro- 
controller. 

[0003] The interest of the proposed safety circuit derives from 

the current tendency to increase the number of controlled 
FET type switches, for protecting various loads, for exam- 
ple in automobile electronics. 

[0004] However, one of the faults of this type of switches, partic- 
ularly given the nature of the semi-conducting material 
constituting them, is the particular behaviour of said 
switches in the way of a shunt resistance with a resistance 
considerably greater than the nominal resistance 
(although not as high as that which an open circuit would 



impose), which causes a significant increase in the tem- 
perature of the FET device by dissipation, possibly entail- 
ing its destruction and potentially fire and damage to the 
safety circuit substrate. 
[0005] Background of the Invention 

[0006] European Patent EP-A-0148370 discloses a safety circuit 
of an automobile vehicle for protecting an electronic cir- 
cuitry assembled thereon against an overload coming 
from the power supply. To this end, said circuit is pro- 
vided with a fuse inserted in the feeder, a grounded shunt 
line with an inserted switching transistor connected to 
said feeder substantially at a point between the fuse and 
the circuit to be protected. An operational amplifier moni- 
tors the voltage in the feeder so that this does not exceed 
a certain threshold. Also analogically, said amplifier acts 
on said switching transistor to short-circuit said feeder to 
ground and to immediately blow the fuse so as to leave 
the circuit to be protected in open circuit if the threshold 
has been exceeded. 

[0007] The object of the present invention is primarily to prevent 
overheating with the risk of fire of said group of FET type 
switches. Indeed, in an indirect manner, the loads or sub- 
circuits controlled by said FET type switches are also pro- 



tected against a possible short circuit, ensuring that in 
case of failure of the FETtype switch, this will not be de- 
stroyed and the load will not suffer damage. 
[0008] Although the structure of the protection circuit proposed 
herein is also based on a shunt circuit with a fuse and a 
controlled safety switch, the control and monitoring is 
digital and is not carried out with respect to an overload 
in the feeder, but is carried out according to the integrity 
of said FET type switches, measured through its tempera- 
ture. 

[0009] jo this end, temperature detectors connected to the same 
microcontroller controlling the FET type switches in its 
normal operating mode and to which a simple algorithm is 
incorporated according to the methodology of the present 
invention, are provided to maintain the grounded shunt 
line open or to short-circuit it, acting on the safety switch 
at the appropriate time. Furthermore, unlike the analogue 
control which is usually of fixed response, digital control 
conditions allow the use of a microcontroller and provide 
the advantage whereby said control can be more "intelli- 
gent", capable if necessary of providing for more parame- 
ters and variants in the decision process. An example of 
this potential will be shown below. 



[0010] B r j e f Description of the Invention 

[0011] As previously indicated, one of the faults that can occur 
with FET type switches is that of providing in determined 
cases a higher impedance than the nominal impedance in 
conduction (although not as high as in open circuit). In 
conduction, the current is fixed by the loads, therefore 
when increasing the impedance of the FET type switches, 
the dissipated power therein increases together with its 
temperature, with the consequent risk of fire on the sub- 
strate of the circuit housing the FET type switches. 

[0012] | n keeping with the operations for implementing this in- 
vention, after the first detection of temperature increase 
in at least one of the switches, the microcontroller places 
said switch in open circuit, waits a certain time to see if 
the anomaly has disappeared, and if this persists, the mi- 
crocontroller orders the short-circuiting of the shunt cir- 
cuit, so as to provoke complete opening and isolation 
from the circuit of the group of FET type switches and 
their loads dependent on the power supply. This consti- 
tutes a good example of the "intelligence" which provides 
the control with use of digital control rather than ana- 
logue control such as that discussed in the background 
above. 



[0013] The features of the invention will be made clearer with the 
help of a description thereof by means of several embodi- 
ments. 

Brief Description of Drawings 

[0014] | n said drawings: Figure 1 shows a schematic view show- 
ing one embodiment of the proposed safety circuit in- 
cluding a temperature detector associated to a series of 
solid state relays connected to respective loads, said tem- 
perature detector being connected to a microcontroller. 

[0015] Figure 2 shows an alternative embodiment wherein each 

solid state relay is provided with a dedicated temperature 

detector. 
Detailed Description 

[0016] As the mentioned figures show, the active safety circuit 
with loads protected by solid state relays of the invention 
generally comprises a group of loads (not shown) fed 
through solid state relays 1, 2, 3 (schematised by means 
of a switch), controlled in turn from a unit such as a mi- 
crocontroller 4 which is prepared for provoking the open- 
ing of said relay(s) 1, 2 and 3, in case an anomaly should 
occur in said loads, comprising a current breaking device 
5 inserted in a power supply network 6 to said solid state 



relay(s) 1, 2, 3 and a grounded shunt line 7 from point 8 
of said power supply network, placed between the break- 
ing device 5 and said solid state relay(s) 1, 2, 3, and a 
safety switch 9 governed by said microcontroller 4 and in- 
serted in said grounded shunt line 7. According to the 
principles of the invention, a temperature detector 10 is 
provided, either associated to each solid state relay 1, 2, 3 
(example of figure 2) or commonly shared by several of 
said solid state relays 1, 2, 3 (example of figure 1), and 
connected to said microcontroller 4. 

[0017] operation of the circuit is as follows: the microcontroller 4 
sequentially checks the state of said temperature detector 
10 or detectors 10, 10a, 10b to open, if an anomaly in 
temperature is produced, the corresponding solid state 
relays 1, 2, 3 (in the case of a dedicated detector being 
used for each relay 1, 2, 3) and, if the problem persists, to 
close said controlled safety switch 9, so as to short-circuit 
to ground said power supply network 6 by means of the 
grounded shunt line 7, actuating said breaking device 5 
and thus provoking the disconnection of said solid state 
relay and its corresponding set of associated loads, with 
respect to a power source. 

[0018] | n a preferred embodiment of the invention, said solid 



state relays are constituted on the basis of an FET switch 
controlled by said microcontroller 4. 
[0019] For its part, said breaking device 5 will generally be a fuse 
(duly sized such that the passage of an overcurrent 
(exceeding a pre-fixed threshold) through it causes it to 
blow). 

[0020] if controlled, said safety switch 9 could be an electronic 

power switch, particularly of the FET type or a power relay. 



